[Abstract] Eukaryotic cells adapt to changes in external or internal signals by precisely modulating the expression of specific gene products. The expression of protein-coding genes is controlled at the transcriptional and post-transcriptional levels. Among the latter steps, the regulation of translation is particularly important in cellular processes that require rapid changes in protein expression patterns.
2. Prepare the sucrose gradients a day before the polysome fractionation experiment and pre-cool the SW41Ti rotor and buckets at 4 °C overnight.
3. Using prepared solutions containing 10%, 20%, 30%, 40% or 50% sucrose (see Table 1 ), begin by adding 2.2 ml of 10% sucrose gradient to the bottom of the thin-wall ultracentrifuge tube.
4. Underlay each subsequent layer (2.2 ml each of 20%, 30%, 40%, then 50%) using a 9" Pasteur pipet and manual pipettor ( Figure 1 ; Note 1).
5. Leave gradients at 4 °C overnight to allow the gradient to become linear ( Figure 2 ; Notes 6 and 7)
6. Make chase solution (see Recipes), a high-density sucrose solution which will push the sample through the absorbance detector, with a speck of bromophenol blue (BPB) powder added for slight color (optional step to observe the transition between samples and the chase solution) and store at 4 °C. B. Cytoplasmic lysate preparation 1. Add 10 µl of 100 mg/ml cycloheximide (CHX) in DMSO to the cells containing 10 ml culture media resulting in 100 µg/ml CHX and incubate for 10 min at 37 °C (Note 2).
2. Remove media and wash the cells three times with ice cold PBS supplemented with 100 µg/ml CHX.
3. Trypsinize for 3 min or long enough for the cells to come off the plate or scrape the cells with cell scraper and transfer the cells to a 15-ml tube using cold PBS with CHX to rinse the plate (Note 8).
4. Pellet the cells by centrifugation for 5 min at 500 x g.
5.
Cell pellets can be stored at -80 °C or immediately used for cytoplasmic lysate preparation.
6. Disrupt the cell pellet by pipetting 0.5 to 1.0 ml polysome extraction buffer (PEB) containing 100 µg/ml CHX, 1x protease inhibitors and 1:1,000 dilution of RiboLock RNase inhibitor.
7. Transfer the cell suspension to a 1.7-ml microfuge tube and incubate on ice for 10 min with occasional inverting every two minutes (do not vortex).
8. Centrifuge at 12,000 x g for 10 min at 4 °C to pellet the nuclei and debris. 2. Vortex or shake vigorously for 10 sec and centrifuge at 13,000 x g for 15 min at 4 °C.
3. Transfer 500 µl of the upper layer to a fresh microfuge tube containing 1 ml isopropanol and 2 µl of 15 mg/ml Glycoblue.
4. Precipitate the RNA by incubating overnight at -20 °C followed by centrifugation at 13,000 x g for 15 min at 4 °C.
5. Discard the supernatant and wash pellet once with 1 ml ice-cold 70% ethanol.
6. Centrifuge at 13,000 x g for 15 min at 4 °C and discard the supernatant.
7. Centrifuge for few seconds at 4 °C to collect the remaining ethanol at the bottom of the tube.
8. Discard the ethanol and air dry RNA pellet for 5-10 min at 25 °C.
9. Dissolve RNA in 12 µl nuclease-free water (Note 9).
10. Use the whole RNA solution for reverse transcription by preparing a 20-µl reaction containing 12 µl of prepared RNA, 1 µl random hexamers, 4 µl 5x RT buffer, 1 µl RiboLock, 1 µl dNTP mix and 1 µl Maxima reverse transcriptase. confluent. Too few cells will result in smaller peaks, perhaps below the detector sensitivity settings. Cells which are overly confluent may not be in a proliferative state with active translation, so the polysome peaks will not appear as robust.
3. Use either nuclease-free water or DEPC-treated water for all buffers and solutions.
4. Do not autoclave sucrose. 11. To confirm that mRNAs fractionated along the gradients are indeed associated with polysomes, the cell lysates can be incubated with 20 mM EDTA for 10 min on ice before loading on the sucrose gradient. Unlike the control sample, the EDTA-treated sample should show no polysome peaks and increased peaks for monosomes and ribosomal subunits. In the EDTAtreated sample, the distribution of mRNAs encoding housekeeping proteins and the mRNA of interest should not peak in the polysome fractions and instead should accumulate in the unbound and monosome fractions, showing an overall shift toward lighter fractions of the gradient.
